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Purpose and Background of the Research
@ Outline of the Research
In the evolving landscape of future societies, materials must not only offer advanced
functionalities but also prioritize environmental sustainability and recyclability. As
materials grow increasingly intricate to meet these demands, the lack of efficient
methods for their rapid synthesis remains a significant challenge hindering material

innovation.
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While current chemical synthesis faces inefficiencies, particularly in editing skeletal
structures, our interdisciplinary approach aims to bridge gaps across organic
chemistry, inorganic chemistry, polymer chemistry, coordination chemistry,
supramolecular chemistry, and biomolecular chemistry. By synergizing these fields
under the umbrella of 'science of synthesis," we seek to advance and refine the SReP
methodology through collaborative exploration and innovation.
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Figure 1. Goals of the research

Expected Research Achievements

® Innovative Breakthroughs through Strategic Cross-Disciplinary Collaboration
This research initiative comprises three specialized groups, A01 to A03, each focusing
on distinct target substances, alongside the Physical Chemistry Group (A04), which
provides analytical and simulation bases for Structural Re-Programming (SReP). The
realization of SReP is achievable only through the collaborative efforts of these groups.
The following sections provide an overview of the individual research contributions of
each group and their collaborative endeavors.
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Figure 3. Anticipated applications
® What Benefits Does SReP Offer?
In drug discovery, atom swapping (ex. compound A to B in Fig. 3) often requires
intricate, multi-step reactions. Simplifying this process to a single step promises
efficient optimization and the discovery of novel candidates. Moreover, once SReP for
inorganic materials is established, a diverse range of previously challenging-to-make
substances can be synthesized. This advancement facilitates the development of more
effective catalysts with refined selectivities. Through pioneering technologies for
breaking chemical bonds and arranging atoms precisely, SReP offers rapid access to
structural diversity and the production of formerly inaccessible compounds.

Homepage https://srep.kuchem.kyoto-u.ac. ]p/ g https://twitter.com/srep2024 EIARE
Address, etc. | (HP) fese s (x) iaj




